produced by copying standard descriptions of diseases on to a computer screen and editing them to match a patient's findings and diagnoses, was updated and reprinted as the patient's condition changed in the ward or as an outpatient. When this method was used to produce typed medical discharge summaries over a three month period, 73 out of 91 (80%) were sent out within a week after discharge compared with five out of 56 (9%) conventionally typed summaries received in a single general practice.
Even completely new computerised summaries are quicker for the secretary to produce than conventional summaries, and the computerised summaries are designed to be scanned rapidly for relevant information. They can also be used to collect data automatically for research, clinical audit, and resource management.
Introduction
Few computer systems have been designed to help hospital doctors and secretaries avoid tedious repetition and to save time when clinic letters and discharge summaries are being dictated and typed. Word processing software can reduce the amount of dictating and typing required by allowing the copying of standard paragraphs into a document, but 
Methods
The software system used in the study was an application of Lotus Symphony run on an IBM PC AT microcomputer. The format of the summary was based on three columns: findings, diagnoses, and management. Each column was divided into blocks of text, which were aligned horizontally and represented a single diagnosis (table I) . The summary was drafted by copying the standard blocks of text from a library of entries held on a computer disk into the summary, which was then printed out. The entries on this printout were then edited by the doctor until they represented the patient's details (table II) under the care of another consultant in the same department who was not using the new system and whose summaries were all handwritten; and those belonging to a single general practice, for whom discharge summaries had been received by the practice from a number of hospitals over one month.
The time taken by a secretary to produce nine completely new discharge summaries in the new format was compared with that taken to type the same number in a conventional format using an electric typewriter. The conventional summaries were dictated by the same registrar and typed by the same secretary; both were using the new system. The conventional summary was always produced after the new summary had been finished.
Results
Nine summaries were produced in the new summary table format as well as in conventionally typed format (in which the diagnoses were followed by the history, examination, test results, management, and progress). The average total time taken (in two or three sessions) to produce a summary in the new format was 6&05 minutes (SD 2-53 
Discussion
This delay for conventional summaries and discharge letters was similar to that described at another group of hospitals.2 The new system allowed typed summaries to be sent out as quickly as the handwritten discharge letters that had been received by the general practice and much more quickly than either conventionally typed or hand written summaries from the same department. The computerised system promises to be extremely quick when a three column summary is already available from a patient's previous admissions or clinic visits. When such patients are seen again the drafting and editing of summaries is usually minimal.
Because the new summary can be started while the patient is still in hospital, missing information can more readily be found. A high proportion of the handwritten summaries could not be sent to the practice because the general practitioner's name had not been entered in the patient's notes on admission and the omission was overlooked until after the patient had been discharged.
Efficiency can also be improved in other ways. For example, if the summaries were edited on terminals sited in the ward or in the outpatient department, the system could also be used to produce request forms for tests and prescriptions by copying the relevant information automatically from the summary. The summary could then be regarded as a multipurpose master form. The new summary could be given to patients in accordance with the Data Protection Act 1984, which would avoid having to prepare a special abstract. Postal delay could be overcome by handing the latest draft of the summary to the patient at discharge with a standard letter to say that the final summary with the outstanding test results would be posted later. Design-Patients able to produce consistent results on testing of respiratory function spent two weeks having dosage of theophylline adjusted to give individual pharmacokinetic data. This was followed by random assignment to four consecutive two month treatment periods-placebo and low, medium, and high dose, as assessed by serum concentrations of theophylline. Respiratory function and exercise performance was assessed at the end of each two month period.
Setting-Chest unit in district hospital. Patients-Thirty eight patients with chronic bronchitis and moderate to severe chronic obstruction to airflow were recruited; 33 aged 53-73 years completed the study.
Interventions-Dosage of oral theophylline increased during two week optimisation period to 800 mg daily unless toxicity was predicted, when 400 mg was given. Targets for the steady state serum theophylline concentrations were 5-10 mg/l in the low dose period, 10-15 mg/l in the medium dose, and 15-20 mg/l in the high dose period.
Endpoints-Respiratory function as measured by forced expiratory volume in one second, forced vital capacity, peak expiratory flow rate, slow vital capacity, and static lung volumes using helium dilution and body plethysmography from which trapped gas volume was derived. Exercise performance assessed by six minute walking test and diary cards using visual analogue scale.
Measurements and main results-The forced expiratory volume in one second, forced vital capacity, and peak expiratory flow rate changed only slightly (about 13%) over the range of doses. There was a linear dose dependent fall of trapped gas volume from 1-841 (SE 0.157) to 1-421(0.152), 1 051 (0.128), and 0-67 1 (0.102) during the placebo and low, medium, and high dose treatment periods.
Mean walking distance increased by up to 55-6 m (20%). There was a modest improvement in dyspnoea as the dose of theophylline was increased. Side effects were mostly minor but they became more frequent as the dose was increased.
Conclusion-The fall in trapped gas volume may reflect an improvement in peripheral ventilation (associated with treatment with theophylline) which is less apparent in the more common tests of lung function used in patients with chronic obstructive airways disease.
Introduction
The assessment of the efficacy of bronchodilator treatment in patients with asthma is fairly straightforward. Simple tests such as peak expiratory flow rate and forced expiratory volume in one second correlate well with symptoms and the clinical response to treatment. In contrast the measurement of response to treatment in "irreversible" chronic obstructive airways disease is more difficult. Improvement of symptoms is common in these patients when measurements such as peak expiratory flow rate and forced expiratory volume in one second remain unchanged. In a small study of patients recovering from an acute exacerbation of chronic obstructive airways disease clinical improvement was accompanied by a fall in functional residual capacity and "trapped gas volume" with negligible changes in peak expiratory flow rate, forced expiratory volume in one second, or forced vital capacity.' Trapped gas volume is the difference between total lung capacity measured by whole body plethysmography and that measured by helium dilution2 3 and probably represents the volume of poorly ventilated areas of the lungs, perhaps best described as a ventilatory "slow space." Falls in trapped gas volume have been reported during recovery from acute severe asthma' and after treatment in the chronic phase.2" Reports of deflation of the lungs after inhaled bronchodilators67 would also be consistent with a fall in trapped gas volume, though in those studies helium dilution was not used to measure total lung capacity.
